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Abstract. We present a multiwavelength study of the field containing the unidentified X-ray source AX J1639.0−4642, dis-
covered with the ASCA observatory and recently detected with the IBIS telescope, onboard the INTEGRAL satellite, dubbed
IGR J16393−4643. The huge hydrogen column density towards the source, the hard spectral index in the 0.7–10 keV band and
its flux variability suggest that the source is a High Mass X-ray Binary (HMXB) enshrouded by dust. Our search reveals the
presence of a non-thermal radio counterpart within the X-ray error box. After a study of the broadband emission from X-rays
to the radio domain, we propose that AX J1639.0−4642 is a dust-enshrouded Microquasar (MQ) candidate. In addition, the
X-ray source is well within the 95% location contour of the unidentified γ-ray source 3EG J1639−4702. The main properties of
AX J1639.0−4642/3EG J1639−4702 are consistent with those of two other MQs previously proposed to display high-energy
γ-ray emission.
Key words. stars: individual: AX J1639.0−4642, IRAS 16353−4636, IGR J16393−4643, 3EG J1639−4702 – X-rays: binaries
– radio continuum: stars – gamma rays: observations
1. Introduction
Microquasars are X-ray binary systems with collimated rela-
tivistic jets produced by the accretion of matter from a nor-
mal star to a compact object such as a neutron star or a black
hole (Mirabel & Rodrı´guez 1999; Fender 2004). This highly
energetic process has observable consequences from radio to
hard X-rays and possibly up to γ-ray energies (Paredes et al.
2000). An interesting property of microquasars is that, con-
trary to what happens in quasars, they offer a unique oppor-
tunity to study accretion/ejection and related phenomena on
human timescales (Mirabel & Rodrı´guez 1999). Although the
total number of known MQ sources in the Galaxy is around 16
(Ribo´ 2003), this number could increase up to ∼40 if, as it has
been suggested by Fender & Hendry (2000), all Radio Emitting
X-ray Binaries (REXBs), are MQs. In any case, it is desirable
to enlarge the MQ population to allow meaningful statistical
studies. To this end, Paredes et al. (2002) have recently carried
out a search for new REXBs at galactic latitudes of |b| < 5◦,
and although the first results were promising (Ribo´ et al. 2002),
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recent optical spectroscopic observations (Martı´ et al. 2004) re-
veal that most of the studied sources, if not all, are extragalactic
quasars.
On the other hand, with the advent of the X-ray/γ-ray
INTEGRAL satellite the possibility to find new MQ candidates
has increased. During the last months, a few highly absorbed
hard X-ray sources have been discovered with the IBIS detec-
tor on the galactic plane towards the Norma spiral arm (e.g.
IGR J16318−4848, Revnivtsev et al. 2003; IGR J16320−4751,
Rodriguez et al. 2003). These sources present an unusually
high intrinsic hydrogen column density up to 2 × 1024 cm−2,
revealing a population of dust-enshrouded hard X-ray sources,
that are difficult to detect below 5 keV. Although at present the
nature of these sources remains unclear, it is believed that they
could be high mass X-ray binary systems (Revnivtsev 2003),
and eventually dust-enshrouded MQs.
With the aim to discover new MQs we have focused our
attention on several yet unexplored potential sources. In this
paper, we present an in-depth study of the unidentified X-ray
source AX J1639.0−4642, that was discovered with ASCA
(Sugizaki et al. 2001), and show that it may be a MQ. We
present a re-analysis of the ASCA data in Sect. 2, we describe
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our multiwavelength approach in Sect. 3, we discuss on the
possible origin of the detected broadband emission in Sect. 4
and we state our conclusions in Sect. 5.
2. Re-analysis of the ASCA data of
AX J1639.0−4642
The unidentified X-ray source AX J1639.0−4642 was dis-
covered by the Advanced Satellite for Cosmology and
Astrophysics (ASCA) observatory during a survey of the cen-
tral region of the galactic plane, performed in the 0.7–10 keV
energy range (Sugizaki et al. 2001). The source is superim-
posed to the galactic Norma spiral arm, and located at (l, b) =
(337.◦993,+0.◦072), (α, δ)J2000.0 = (16h39m04.s3,−46◦42′47′′)
(90% or 1.6σ uncertainty of 1′). It presented a flux of
FX(0.7−10 keV)= (19.2 ± 2.2) × 10−12 erg cm−2 s−1 (and vari-
able X-ray emission with a confidence ≥ 99%). Its spectrum
was fit with a power-law with a very hard photon index Γ =
−0.01+0.66
−0.60 and a poorly constrained hydrogen column density
of NH = 12.82+8.58−6.88 × 10
22 cm−2. The source has recently been
detected by the IBIS telescope onboard the INTEGRAL satel-
lite (Malizia et al. 2004).
2.1. Observations and data reduction
In order to investigate in more detail the properties of this X-
ray source, we have re-analyzed the original ASCA data. The
observations were performed on 1997 September 10, with two
different pointings in the overlapped region of successive GIS
fields of view. The first pointed observation (OBS#1) started
on 07:01:34 (UT) and had an exposure time of 11 ks, while the
second one (OBS#2) started on 12:41:50 (UT) and lasted 6 ks.
The source was located at an off-axis angle of 20′ and 14′ from
the optical axis of the X-ray telescope in OBS#1 and OBS#2,
respectively.
The data reduction and the extraction of events was per-
formed based on the standard procedure, as described in
Sugizaki et al. (2001). The source events were extracted from
a circular region of 3 mm radius on the GIS detector around
the source position. Since the background is angle-dependent,
it was collected from a source-free region with the same off-
axis angle as the source. The data of the GIS-2 and the GIS-3
were summed to gain photon statistics.
2.2. Lightcurve
In order to examine the time variability of AX J1639.0−4642,
we extracted lightcurves and fitted them with a constant model.
We show in Fig. 1 the lightcurves obtained throughout the two
pointed observations in the total energy band 0.7–10 keV, and
in the energy bands of 0.7–5 and 5–10 keV. The best-fit con-
stant model and the reduced chi-squared (χ2ν) of each lightcurve
are also shown in Fig. 1.
In the 0.7–5 keV range, the values of χ2ν are within the 90%
confidence limits, thus the flux can be considered to be con-
stant. However, in the 5–10 keV range, the χ2ν values are over
the 99% confidence limits, which implies that the flux is sig-
nificantly variable. Nevertheless, the photon statistics are not
Fig. 1. Background subtracted GIS lightcurves of AX J1639.0−4642
in 0.7–10 keV (top), 0.7–5 keV (middle) and 5–10 keV (bottom)
throughout OBS#1 (0–2×104 s) and OBS#2 (2–4×104 s). Error bars
represent 1σ statistical uncertainty. Dashed lines represent the best-
fit constant models. Reduced chi-squared (χ2ν) and degree of freedom
(d.o.f.) of the best-fit models are shown together. The different average
count rates between OBS#1 and OBS#2 are explained by the change
of the source position on the detector.
good enough to conclude that the source has larger variability
in the hard band than in the soft band.
2.3. Spectral analysis
The spectral parameters of AX J1639.0−4642 in the ASCA
galactic faint source survey in Sugizaki et al. (2001) were based
on the OBS#1 data. However, in OBS#1 the source was ob-
served at a large off-axis angle of 20′, where the response func-
tion of the X-ray telescope is not well calibrated. Therefore, we
have re-analyzed the X-ray spectrum using the OBS#2 data,
when the source was observed with a lower off-axis angle of
14′. All spectral uncertainties represent 90% confidence limits,
hereafter. We show in Fig. 2 the obtained X-ray spectrum in
OBS#2. We first fitted the spectrum with a power-law model
with an absorption of neutral matter of solar abundance. The
obtained best-fit parameters were photon index, Γ = −0.28+1.1
−0.56,
absorption hydrogen column density, NH = 11+17−7 × 10
22 cm−2,
and flux in the 0.7–10 keV band, F0.7−10 keV = (11±1.2)×10−12
erg cm−2 s−1. These values are consistent with those from
OBS#1 in the ASCA galactic faint X-ray catalog, although the
flux is somehow smaller. The obtained value for Γ∼0 is very
poorly constrained, and is certainly smaller than the typical val-
ues of Γ>1 found in other X-ray binaries. Therefore, in order
to estimate a more realistic absorption column density, we next
fitted the spectrum with the power-law model fixing the photon
index Γ to be 1, which is typical of hard X-ray sources such
as HMXBs. The obtained acceptable range of NH in 90% con-
fidence was 30+12
−9 × 10
22 cm−2. We also attempted to make a
fit with a blackbody as an example of thermal spectral models,
and derived a temperature of kT = 5.5+40
−2.7 keV at the best-
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Fig. 2. GIS spectrum of AX J1639.0−4642 with the best-fit power-
law model with an absorption of neutral matter with solar abundance
(top), and the residuals (bottom). Error bars represent 1σ statistical
uncertainty.
Table 1. Summary of spectral fitting results. All errors represent the
90% confidence limits of statistical uncertainty.
Model
Parameter PL PL (Γ = 1:fixed) BB
Γ or kT a −0.28+1.1
−0.56 1:fix 5.5+40−2.7
NHb 11+17−7 30+12−9 10+13−6
F0.7−10 keVc 1.1±0.13 0.99±0.12 1.1±0.13
χ2ν/d.o.f. 1.10/10 1.33/11 1.04/10
a kT in units of keV. b Absorption hydrogen column density in units
of 1022 cm−2. c Flux in units of 10−11 erg cm−2 s−1.
fit. However, the thermal spectral model is unlikely because
the source has been detected by INTEGRAL ISGRI in the 15–
40 keV band. Unfortunately, the photon statistics of the ASCA
observations are not good enough to exclude any model with a
confidence greater than 99%. The results of the spectral fitting
are summarized in Table 1.
3. Multiwavelength study of the AX J1639.0−4642
field
With the aim of finding any possible radio counterpart within
the location error box of the X-ray source, we have used
the Molonglo Galactic Plane Survey (MGPS) conducted at
843 MHz with the Molonglo Observatory Synthesis Telescope
(MOST) (Green et al. 1999). Observations of the region of
interest were conducted on 1990 June 9 and on 1992 April
16. We show in Fig. 3 the MOST contour image of the sur-
roundings of AX J1639.0−4642 obtained during the second
run. A bright radio source (hereafter MOST J1639.0−4642)
can be clearly seen well within the error box of the X-ray
source. Although the source appears somehow extended, it
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Fig. 3. Contour image of the MGPS data obtained with MOST at
843 MHz on 1992 April 16. The image size is 4′×4′. The radio source
MOST J1639.0−4642 is well within the 90% uncertainty error circle
of the X-ray source AX J1639.0−4642. Contours are −2, 2, 3, 4, 5, 6,
7, 8, 9, 10, 11 and 12 times the rms noise level of 10 mJy. The ellipse
on the top right corner is the convolving beam of 59.2×43.0 arcsec in
PA=0◦.
is point-like when considering the beam size and the pres-
ence of nearby sources. We have fitted the images of the two
epochs with Gaussian functions and we have obtained peak
flux densities of 140 ± 14 and 132 ± 11 mJy beam−1, respec-
tively. The position of the radio source in galactic and equa-
torial coordinates is (l, b) = (337.◦995,+0.◦079), (α, δ)J2000.0 =
(16h39m03.s0,−46◦42′20′′) (3σ uncertainty of 15′′). We note
that although the formal errors in right ascension and decli-
nation of MGPS are 1′′ × 1′′ csc |δ| for sources stronger than
20 mJy, sidelobes from nearby strong sources can make these
uncertainties much higher. In fact, the peak and the fitted
Gaussian center positions in the two epochs change by several
arcseconds. Therefore, we have estimated the 1σ error radius
in position to be 5′′.
In order to search for the radio source at higher frequen-
cies, we have inspected the data from the 4.85 GHz PMN
single dish survey (Condon et al. 1993). We applied to these
data an additional Gaussian filtering process (see Combi et al.
1998 for details) to remove the background diffuse radiation
on scales larger than 8′. After several iterations no radio source
was found up to a 3σ level of ∼15 mJy.
At near infrared (NIR) wavelengths we have inspected
the 2 Micron All Sky Survey (2MASS, Cutri et al. 2003),
and found 10 sources in the 3σ error circle in position of
MOST J1639.0−4642, some of them visible in the Ks-band im-
age shown in Fig. 4. At optical wavelengths we have queried
the USNO-B1.0 catalog (Monet et al. 2003), and found 6
sources in the same error circle, being 3 of them located within
1 arcsecond of 2MASS sources.
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Fig. 4. 2MASS Ks-band 60′′×60′′ image of the environment of the ra-
dio source MOST J1639.0−4642, whose 3σ position error circle is
shown, together with the 2σ position error ellipse of the far infrared
source IRAS 16353−4636. Several NIR sources from the 2MASS cat-
alog are possible counterparts of both sources.
At the far infrared part of the spectrum, from 12 to 100
microns, we have found that the source IRAS 16353−46361
lies inside the error box of the X-ray source. This infrared
source is located at (l, b) = (337.◦995,+0.◦077), (α, δ)J2000.0 =
(16h39m03.s5,−46◦42′28′′) (95% or 2σ uncertainty ellipse of
14′′×4′′ in PA=97◦). The infrared fluxes at 12, 25, 60 and 100
microns are 12.5±0.6, 73.3±3.7, <806 (3σ upper limit) and
2230±330 Jy, respectively. After correction due to the slope of
the spectrum, these fluxes become 13.5±0.7, 80.5±4.0, <806
(3σ upper limit) and 2210±330 Jy, respectively. This source
overlaps the southern part of the MOST J1639.0−4642 3σ po-
sition error circle, and its uncertainty ellipse in position con-
tains several 2MASS sources, as can be seen in Fig. 4.
The X-ray source AX J1639.0−4642 has been recently
re-discovered at higher energies with the IBIS telescope on-
board the INTEGRAL satellite, dubbed IGR J16393−4643
(Malizia et al. 2004). It is located at (l, b) = (338.◦02,+0.◦04),
(α, δ)J2000.0 = (16h39m18s,−46◦43′00′′) (90% or 1.6σ uncer-
tainty of 2′). We note that although this error circle does not
include neither the center of AX J1639.0−4642 nor the source
MOST J1639.0−4642, both sources fall within the 2σ error cir-
cle of IGR J16393−4643. This source shows an average flux of
FX(20−100 keV) ≃ 5×10−11 erg cm−2 s−1, and presents a factor of
2–3 flux variability on timescales of months.
Finally, it is interesting to point out that AX J1639.0−4642
lies inside the 95% location contour of the unidentified γ-ray
source 3EG J1639−4702 (Hartman et al. 1999), as can be seen
in Fig. 5. The source is located at (l, b) = (337.◦75,−0.◦15),
(α, δ)J2000.0 = (16h39m07s,−47◦02′24′′), and has a 2σ radius
of 0.◦56. Its γ-ray flux is (53.2 ± 8.7) × 10−8 photon cm−2 s−1,
and presents a steep γ-ray spectral index of Γ = 2.5 ± 0.18.
1 http://cdsweb.u-strasbg.fr/viz-bin/Cat?II/125
Galactic Longitude
-1.0
0.0
1.0
 
G
al
ac
tic
 L
at
itu
de
 NOR X-1       
 P1634-45      
 P1641-45      
3EG J1639-4702
 337.0338.0339.0 
Galactic Longitude
 
AX J1639.0−4642
Fig. 5. Gamma-ray probability contours (50%, 68%, 95%, and 99%,
from inside to outside) of the unidentified source 3EG J1639−4702.
The position of the X-ray source AX J1639.0−4642, well within the
95% probability contour, is marked with an asterisk.
The positions of all these sources are summarized in
Table 2.
4. Discussion
4.1. On the nature of AX J1639.0−4642
At radio wavelengths, the detection at 843 MHz (observations
on 1990 June 9 and 1992 April 16) and the non-simultaneous
non-detection at 4.85 GHz (observations in 1990 January-
March), imply that either the source is highly variable on
timescales of months or that it has a steep spectral index
α < −1 (defined in such a way that Sν ∝ ν+α). In both cases,
a non-thermal origin of the radio emission is clearly favored.
Therefore, the radio source detected inside the error box of
AX J1639.0−4642 could be the manifestation of synchrotron
emission from a jet.
The flux variability of AX J1639.0−4642 shown in Fig. 1
and the X-ray spectrum shown in Fig. 2 suggest that it is a
HMXB, as already pointed out by Sugizaki et al. (2001). In
addition, AX J1639.0−4642 appears to be a persistent X-ray
source, since it was detected by ASCA and INTEGRAL, which
supports again a HMXB. Finally, the factor of 2–3 flux variabil-
ity on timescales of months of IGR J16393−4643 also points
towards a HMXB.
The obtained value of NH above 1023 cm−2 is reminis-
cent of the population of persistent and highly absorbed IGR
sources detected by INTEGRAL towards the Norma spiral arm,
a region of high concentration of atomic and molecular gas,
and OB stars. All these IGR sources (e.g. IGR J16318−4848,
Revnivtsev et al. 2003; IGR J16320−4751, Rodriguez et al.
2003) present rather similar hard X-ray spectra, which is typi-
cal of HMXB systems. The most interesting characteristic of
these sources is the variable hydrogen column density mea-
sured in different observations, a fact that supports an intrinsic
absorption of the sources.
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Table 2. Galactic and equatorial coordinates and position uncertainties of the sources discussed in the text.
Source name l b α(J2000.0) δ(J2000.0) Pos. uncertainty
AX J1639.0−4642 337.◦993 +0.◦072 16h 39m 04.s3 −46◦ 42′ 47′′ 1′ (90% or 1.6σ)
MOST J1639.0−4642 337.◦995 +0.◦079 16h 39m 03.s0 −46◦ 42′ 20′′ 15′′ (99.7% or 3σ)
IRAS 16353−4636 337.◦995 +0.◦077 16h 39m 03.s5 −46◦ 42′ 28′′ 14′′×4′′ in PA=97◦ (95% or 2σ)
IGR J16393−4643 338.◦02 +0.◦04 16h 39m 18.s −46◦ 43′ 00′′ 2′ (90% or 1.6σ)
3EG J1639−4702 337.◦75 −0.◦15 16h 39m 07.s −47◦ 02′ 24′′ 0.◦56 (95% or 2σ)
In this context, we can roughly estimate the visual ex-
tinction AV along the line of sight of AX J1639.0−4642
through its relation to NH obtained from the X-ray spectrum.
Using the formula by Predehl & Schmitt (1995), [AV/mag] =
0.56 [NH/1021cm−2]+0.23, and the NH values up to 90% confi-
dence limits from the PL model in Table 1, we obtain extinction
values in the range ∼20–160 magnitudes. Using the PL model
with Γ=1, AV ranges between ∼120–240 magnitudes.
The higher estimated values of AV could be consistent with
the binary system lying inside a molecular cloud, a possibility
supported by the presence of the CO molecular cloud located
between 8–12 kpc (Fig. 17 in Torres et al. 2003). Alternatively,
the binary system could be enshrouded by a dense dust enve-
lope, as it has been proposed for the IGR sources discussed
above. In any of these cases, we would not expect to detect the
NIR/optical counterpart.
However, variable absorption has been measured in
IGR J16318−4848 through RXTE and XMM observations on
timescales of months (Revnivtsev 2003). Moreover, in a study
of the properties of the absorbing and line emitting material in
this source, Matt & Guainazzi (2003) have observed that the
iron Kα line varies on timescales as short as 1000 s, implying
that the emitting region should have the size of the binary sys-
tem. This is consistent with a picture in which the absorbing
material is due to the stream flowing through the Lagrangian
point to form an accretion disk. Although the ASCA data is
consistent with a constant X-ray flux below 5 keV, the poor
statistics below 2–3 keV do not prevent a similar situation to
occur in AX J1639.0−4642. In such a case, the absorbing ma-
terial would be placed within the binary system and very close
to the compact object, and we could expect a low value of the
extinction towards the companion star, which could be eventu-
ally detected.
Although we do not have spectrophotometric information
of a NIR/optical counterpart in order to derive a distance to the
source, assuming that it is located in the Scutum-Crux or in the
Norma spiral arms, the galactic longitude of l = 338◦ leads to
distances in the range between 3 and 13 kpc.
All these results show that the source AX J1639.0−4642
(=IGR J16393−4643) clearly deserves further attention. High
resolution multifrequency radio observations have recently
been conducted to assess the expected non-thermal nature of
the emission, to infer physical parameters, to look for eventu-
ally extended emission and to provide a better position esti-
mate of the source, to check if it is positionally coincident with
IRAS 16353−4636 and to look for a NIR counterpart. Further
NIR spectroscopy of an eventual counterpart would allow to
obtain the spectral type of the optical companion, which would
allow to estimate the distance to the source and the luminosity
in the different spectral domains. X-ray and soft γ-ray obser-
vations with currently orbiting satellites will allow to obtain
a much better position estimate of AX J1639.0−4642 and will
constrain the spectral parameters of the source, such as the pho-
ton index and specially the hydrogen column density and look
for its eventual variability.
4.2. Microquasars as possible counterparts of
unidentified EGRET sources
As reported in the previous section, AX J1639.0−4642
could be associated with the unidentified high-energy γ-ray
source 3EG J1639−4702. Although Torres et al. (2001b)
have found three radio pulsars inside the 95% confidence
contour of the γ-ray source, its possible variability (in-
dex I = 1.95) and steep photon index (Γγ = 2.50 ±
0.18) do not seem to agree with a pulsar origin. Similarly,
these properties would rule out an association with the three
SNRs found in the 95% confidence contour (Torres et al.
2003). Moreover, no identified blazar has been found within
the γ-ray contours. Therefore, we suggest that the micro-
quasar candidate AX J1639.0−4642/MOST J1639.0−4642
(=IGR J16393−4643) is the counterpart of 3EG J1639−4702.
The possibility of MQ being γ-ray emitters has been sug-
gested by Paredes et al. (2000), who proposed the associa-
tion between the HMXB LS 5039 and the unidentified EGRET
source 3EG J1824−1514. In their scenario the γ-rays are pro-
duced by Inverse Compton upscattering of stellar UV photons
by the non-thermal relativistic electron population that later on
will produce the detected radio emission. On the other hand, the
X-ray binary system LS I +61 303 has been associated with the
EGRET source 3EG J0241+6103 (Tavani et al. 1996; Kniffen
et al. 1997; Strickman et al. 1998; Harrison et al. 2000), and
recently Massi et al. (2001, 2004) have revealed its MQ na-
ture. If the MQ nature of AX J1639.0−4642 is confirmed, it
could be the third MQ source related to a high-energy gamma-
ray source detected by the EGRET telescope. We quote the
basic properties of these three γ-ray sources in Table 3, to-
gether with the properties of the proposed X-ray counterparts.
It should be noted that LS 5039 and LS I +61 303, and probably
AX J1639.0−4642, have massive optical companions, which
provide a stellar UV photon field. On the other hand, the com-
pact object appears to be compatible with a neutron star in the
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Table 3. Properties of the three γ-ray sources and the proposed X-ray/optical/radio counterparts. In the cases of the microquasars LS 5039
and LS I +61 303 the luminosity intervals correspond to intrinsic variability of the sources at the corresponding distances, while in the case of
AX J1639.0−4642 reflect the range of assumed possible distances.
γ-ray source Γγa I b Lγ(>100 MeV)c X-ray source LX(0.7−10 keV) Lradio(0.1−100 GHz) Spectral Porb d
(erg s−1) (erg s−1) (erg s−1) type (days) (kpc)
3EG J1824−1514 2.19±0.18 3.00 3.6×1035 LS 5039 (0.5–5)×1034 d ∼1.0×1031 e ON6.5V((f)) f 4.4 f 2.9 g
3EG J0241+6103 2.21±0.07 1.31 3.1×1035 LS I +61 303 (1–6)×1034 h (1–17)×1031 i B0Ve j 26.5 k 2.0 l
3EG J1639−4702 2.50±0.18 1.95 (3–50)×1035 AX J1639.0−4642 (2–40)×1034 (0.8–16)×1031 m ? ? 3–13 ?
a Hartman et al. (1999); b Torres et al. (2001a); c computed using the photon fluxes and indexes from Hartman et al. (1999); d Reig et al. (2003);
e Martı´ et al. (1998), Ribo´ et al. (1999); f McSwain et al. (2004); g Ribo´ et al. (2002); h Paredes et al. (1997); i computed from the values quoted
in Strickman et al. (1998) ; j Hutchings & Crampton (1981) ; k Gregory (2002); l Frail & Hjellming (1991); m computed assuming α = −1.
cases of LS 5039 (McSwain et al. 2004) and LS I +61 303
(Hutchings & Crampton 1981). In addition, it is interesting to
point out that the luminosities obtained in each spectral domain
are very similar in all three sources, specially for the shorter
distances to AX J1639.0−4642, giving support to the idea that
all of them have similar emission processes.
In this context, Kaufman Bernado´ et al. (2002) have re-
cently presented a model for galactic γ-ray emission based on
precessing MQ with a jet pointing close to the line of sight
(or microblazars). Depending on the parameters introduced in
the model, such MQs can explain sources with γ-ray luminosi-
ties in the range of 1034–1038 erg s−1 in the observer’s frame,
perfectly consistent with the values quoted in Table 3 for all
three sources. More recently, Romero et al. (2003) have intro-
duced a new mechanism for the generation of high-energy γ-
rays in MQs, based on hadronic interactions occurring outside
the coronal X-ray region. The three gamma-ray sources under
consideration could be part of this hadronic microblazar popu-
lation.
Observations with the future missions AGILE and
GLAST will confirm or reject the proposed association be-
tween AX J1639.0−4642 and the high-energy γ-ray source
3EG J1639−4702.
5. Conclusions
In this paper we have re-analyzed the ASCA data of the X-
ray source AX J1639.0−4642 (=IGR J16393−4643) and pre-
sented a multiwavelength study of emission in the direction of
the source from radio to γ-rays. The huge hydrogen column
density, hard spectral index and flux variability suggest that the
source is a dust-enshrouded HMXB system. We have found a
non-thermal radio source inside its error circle that could be the
manifestation of synchrotron emission from a jet, hence sup-
porting its microquasar nature. On the other hand, apart from
AX J1639.0−4642, there are no other known candidate sources
within the 95% location contours of 3EG J1639−4702 capable
to generate the GeV emission detected by EGRET. All these
facts suggest that AX J1639.0−4642 (=IGR J16393−4643) is
probably a dust-enshrouded galactic microquasar with high-
energy γ-ray emission.
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